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SUBSYSTEM NAME: ARS — COOLING
REVISION & 0 42/17,/8% W
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PART HAME PART NUMEER

VENDOR HAME VERDOR NUMEBER
LEU : LINES, BULKHEAD PENETEATLION MCZTL~00ES5~0C22
LRU : LINES, BULKHEAD PENETRATION MC2T1l-0C85-0023
LRU H LINES, BULKHEAD PEHETRATION MC271-0085=-1022
LRU i LINES, BULKHEAD PENETRATION MO71l-00BS5=1023

QUANTITY OF LIXE ITEMS: 4
TWC FEER CTDOLANT LOOP
FOUR PER SUBSY¥STEM

CESCRIFTION/FUNCTION:
FLEX LINZ ASSEMBLIES

FROVIDE FLEXIBILITY IN THE CREW MODULE/MID FUSELAGE WATER COOLANT _COE
MATING INSTALLATION.
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REVISIQN: O 02/17,89 y
EUBSYSTEM: ARS — COOLING
LRU LINES, BULKHEAD FENETRATION CRITICALITY OF THIS
ITEM NAME; LINES, BULBHEAD FERETRATION FAILURE MODBE: . RZ
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FAILURE HODE!
EXTERNAL LEAKAGE, WATER

MISESION PHAEE!

Lo LIFT-OFF
aln ON=DRBIT
Do DE=-OREIT

VERICLE/PAYLOAD/RIT EFFECTIVITY: 102 COLUMEBIA
i 103 DISCOVERY
r 1nd4 ATLANTIS

CAUEE:
MECHANICAL SHOCK, VIBRATION, HANDLING FLEXURE, CORROSION

CRITICALITY 1/1 DURING IMNTACT ABORT CNLY? N .
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REDUNDANCY BCREEN h} PASS

B) PASS
C) PASS
FASS/FAIL RATICNALE!
L)
B)
(=

(A) SUBSYIETEM:
1035 OF REDUNDANCY - LOSS OF ONE WATER COOLANT LOQP.

{B) INTERFACING HSUBSYSTEM(S)!
LO55 OF CROLING OF AFFECTED WATER COQLANT LOOP. FREE WATER (ICE) IN
PAYLOAD EAY.

{€) MISBION:
POSSIELE EARLY MISSION TEPMINATION FCR LOSS OF GHE WATER COOLANT LIOF.

D) CREW, VEHIGCLE, AND ELEMENT(E):

BOTENTIAL L0OSS OF CREW/VEHICLE UPON SUBSEQUENT LOSS OF REDUNDANT WaTIR
COOLANT LOOQP.
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fE) FUNCTIONAL CRITICALITY EFFECTS
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{A) DEEIGHM:

HOSES HAVE & COMVOLUTED CORROSION RESISTANT STEEL (321 CRES) INNER
LINER WITH 5/8 INCH Q.D. 2ND 0.020 INCH WALL THICEMESS. EXTERNAL 321
CRES WIRE ERAID SUPPORTS INNER HOSE. DESIGNED TO WITHSTAKD 800 FLINUE:

CYCLES.

{B) TEBT: '
AGCEPTANCE TEST - PROOF PRESSURE TESTED TO 12C PSIG. LEARKASE, PRES:sUR:

CROP AND LENGTH VARIATION TESTED.

QUALIFICATION TEST/CERTIFICATION - FROOF PRESSURE TEST FOQR »180 PSI AN
BURST PRESSURE BY SIMILARITY TO OXYCEN FLEXLINES WHICH ARE GOCD FCR
E200 PSIG. TRANDOM VIERATION TEST = 20 TO 150 HIZ INCREASING AT &
DE/QCTAVE TD 0.09 Gw*2/HZ, COMNSTANT AT 0.09 G+*2/HZ FROM 150 TO 300
HZ, DECREASING AT 9 DB/OCTAVE FROM 300 TO 2000 HZI FOR 48 MINUTES EEZR
AXIS IN THREE ORTHOGONAL aXES. LIFE FLEXURE TEST FOR EBQO CYCLES.
HUMIDITY CERTITIED BY SIMILARITY IN CONSTRUCTION TC THE AFT BLLXEHEZA]
PENETRATION LINES FROM 0 TO 100% RELATIVE KUMIDITY. SAND AND CUST
CERTIFIED BY TEST FER MIL-S5TD-E10, METHOD 510 FOR A DURATION QOF 28
HOURS. SALT FOG CERTIFIED BY TEST PERE MIL=-STD=-E10, METHOD 540%
FROCEDURE I TOR A DURATION OF 48 HOURS. FPLUOID COMPFATIBILITY -
CERTIFLED BY SIMILARITY TC THE APOLLG/SKYLAB BULKHEAD PENETRATION
LINES. TEMPERATURE - CERTIFIED TO TEMPERATURES FROM =63 TO 250 F BY
TEST. THE LINES ARE NOT SENSITIVE TO PRESSURE CYCLING,

——r

IR-VEHICLE TESTING - SYSTEM LECAY TEST IS PERFORMED USING GN2 AT &3 =
PSIG, 0.25 PSI/HR MAX LEAKAGE, PUMP OUT PRESSURE AND ACCUMULATCR
QUANTITY ARE CONTINUQUSLY MONITORED WHEN THE VEHICLE IS PQWERED UP AND
SERVE AS AN INDICATION OF TXTERNAL LIAKAGE.

OMRSD - PUMP ACCUMULATOR QUANTITY AND OUTLET PRESSURE ARE CONTTINUGUSLY
MONITORED WHILE THE VEHISLE IS POWERED UP DNIRING EACH TURNARCUHND, AND
SERVE A5 AN INDICATION OF EXTERNAL LEAKAGE. WATER IS5 SAMPLED PER 5PEC
SE-3-0073 DURING SERVICING.

{€) INSBFEZOTION:
RECEIVING INSPECTION
INCOMING PARTS ARE VERIFIED FOR MATERIAL AND PROCESS CERTIFICATION.

RECZIVING RECORDS ARE MAINTAINED FOR VERIFICATION,

CONTAMINATION CONTROL
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CLEANLINESS IS MAINTAINED AND VERIFIED BY INSFECTICN. CORROSICH
PROTECTION IS VERIFIED PER DRAWING REQUIREMENT.

ASSEMBLY /IMSTALLATION

SURFACE FINISH AND DIMENSTONS ARE VERIFIED BY INSPECTION. BROOF
FRESSURE TEST WITH NITROGEN IS VERIFIED. INSPECTION PFOIMTES ARE
INCLUDED IN ASSEMBLY PROCEDURE.

NONDESTRUCTIVE EVALUATICH
HELITM LEAK TEST IS VERIFIED BY INSPECTION. DYE PENETRANT ANLC
FADIQGRAPHIC IMSPECTION ARE VERIFIED.

CRITICAL PROCESSES

TIG WELD ON ALL JQINTS ARE VERITIED BY INSPECTICGN PER REQUIREZMENT
PARTS PASEIVATION AND ELECTRC POLISHED EXTERNAL SURFACE ARE VERIFIZC.
INSPECTION VERIFIEE ELECTRQ-ETCHED MARKINGC PER REQUIREMENT. HIAT
TREATMENT OF DYMNATUBE FITTING 15 VERIFIED.

TESTING
ATF IS WVERIFIED BY INSPECTION.

HANDLING/PACFAGING
PACKAGING FOR SHIPMENT IS VERITIEC BY INSPECTION.

(L) FAILORE HISTORY:

NO FAILURE HISTCORY APPLICABLE TO EXTERHEL LEAKAGE FRILURE MGCE, THEE
FLEX LIWES HAVE SUCCESSFULLY PERFOFMED WITHOUT FAILURE THROUGE TH=
DURATICHN CF THE SHUTTLE PROGRAM.

{(E] OPERATIONAL TUSE:

TES.
- AEPROVALS -

RELIABILITY ENGINEERING: N. L. STEISSLINGE

DESIGN ENGINEERING N. K. DUQNG

QUALITY ENGINEERING D. R. STOICA

NASA RELIABILITY
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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